Abstract: The prevalence of HIV-related oral lesions may vary according to socioeconomic status and antiretroviral therapy, among other factors. This study's intent was to evaluate the association between socioeconomic indicators, CD4+ counts and HIV-related oral lesions in the city of Rio de Janeiro, RJ, Brazil. A retrospective epidemiological analysis was performed of the medical records of HIV-positive patients that attended the Federal University of Rio de Janeiro between 1997 and 2004. Gender, age, mode of HIV transmission, level of education, monthly familial income, CD4+ counts and HIV-related oral lesions were assessed. For statistical analysis, the Chi-square test was used with a level of significance of 5%. 254 medical records were reviewed: 83 women and 171 men. Monthly familial income below 2 minimum wages was associated with a higher prevalence of pseudomembranous candidiasis (p = 0.024), while income above 10 minimum wages was associated with a higher prevalence of salivary gland disease (p = 0.021). Lower socioeconomic status was associated with lower CD4+ counts (p = 0.017). In this study, an association was noted between socioeconomic status, immune suppression and prevalence of oral lesions. However, further studies are warranted using other socioeconomic variables in order to better assess this relationship.
Introduction
Oral lesions are frequent in HIV infection, especially candidiasis, oral hairy leukoplakia, Kaposi's sarcoma, non-Hodgkin lymphoma and periodontal disease. 1 Some of these lesions, like candidiasis, are particularly important due to their relevance as clinical markers of immune suppression. [2] [3] [4] Besides immune suppression, the prevalence of oral lesions may be influenced by the social context in which HIV-positive individuals are inserted. Grando et al. 5 (2003) and Challacombe et al. 6 (2002) observed that improved socioeconomic status, as well as adequate medical care and education, exert an important influence on the prevalence of oral lesions. According to UNAIDS 7 (2006) , in Latin America, HIV transmission is occurring in the context of factors common to most countries: widespread poverty and migration, insufficient information about epidemic trends outside major urban areas and rampant homophobia. In Brazil, there are 620,000 HIV-positive patients, with an increasing prevalence of HIV/AIDS in individuals with more than 40 years of age, women and with lower levels of education. 7, 8 This social pattern has also been observed in the United States. The Centers for Disease Control and Prevention (CDC) 9 (2005) reported that the HIV/ AIDS epidemic is concentrated in social groups that traditionally have limited access to prevention services, medical care and effective therapies.
Therefore, this study's intent was to perform a comparative analysis between socioeconomic indicators, CD4+ counts and oral lesions among patients attended in a referral center of dental treatment of HIV-positive patients in Rio de Janeiro, RJ, Brazil.
Material and Methods
The medical records of all HIV-positive patients who attended the Clementino Fraga Filho University Hospital and the Stomatology Clinic of the Federal University of Rio de Janeiro (UFRJ) between 1997 and 2004 were reviewed.
Sex, age, mode of HIV transmission, level of education, monthly familial income, CD4+ counts and type and site of HIV-associated oral lesions were assessed.
With regard to monthly familial income, this variable was categorized in this study according to the classification already present in the medical records. This classification was based on the national minimum wage (MW), defined annually by the Brazilian Government.
Level of education and monthly familial income are frequently used to estimate the socioeconomic status of an individual. [10] [11] [12] [13] Therefore, in this study, these variables were selected as proxy indicators of socioeconomic status and were categorized as follows:
Low socioeconomic status: 8 or less years of education or monthly familial income lower than 2 MW. Medium socioeconomic status: 9 to 11 years of education or monthly familial income between 3 and 9 MW; or 9 to 11 years of education and monthly familial income lower than 9 MW. High socioeconomic status: 12 years or more of education or monthly familial income higher than 10 MW. Only definitively diagnosed oral lesions, as classified according to the revised classification of the EC-Clearinghouse on Oral Problems related to HIV Infection criteria (1993), 1 were considered in this study. Immunological laboratory values were considered for the study only if obtained three months prior or one month after the oral examination.
To be included in the study, participants had to be 13 years of age or older and take the same antiretroviral therapy for at least 3 months. Patients excluded from the study were those who changed their antiretroviral therapy in less than 3 months, younger than 13 years of age, pregnant or on research with new antiretroviral drugs.
This study received the approval of the Ethics Committee, Federal University of Rio de Janeiro. The Chi-square test was used for statistical analysis, with a level of significance of 5%.
Results
Two hundred and fifty four medical records were collected: 83 (32.7%) women and 171 (67.3%) men. Sexual transmission (94.3%) followed by blood transfusion (5.7%) were the most common catego-1.
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ries of mode of transmission.
Forty three percent of the patients were 30 to 39 years old (43%), followed by 40 years and older (34.7%) and 13 to 29 years of age (22.3%).
With regard to level of education, the majority of patients had less than 8 years of education (46%), followed by 9 to 11 years of education (38.2%) and 12 years or more of education (15.7%).
Information on monthly familial income was absent in 22 cases. The distribution of familial income was as follows: 2 MW (57.8%), 3-4 MW (23.7%), 5-9 MW (12.5%), 10-19 MW (5.2%) and 20 or more MW (0.9%). Based on the information about level of education and monthly familial income, all the medical records were classified by socioeconomic status as follows: 46.1% as medium, 35% as low and 18.9% as high socioeconomic status.
Oral lesions associated with HIV/AIDS were present in 35.8% of the cases. The distribution of oral mucosa sites affected by lesions was as follows: tongue (21.7%), palate (13%), gingiva (10.3%), buccal mucosa (7.1%), lips (6.3%) and floor of the mouth (2%).
The most frequently observed oral lesions were candidiasis (20.9%), especially in its pseudomembranous (PC) and erythematous forms, followed by periodontal disease (PD) (9.1%), oral hairy leukoplakia (OHL) (7.9%), recurrent aphthous ulcers (3.5%), Kaposi's sarcoma (KS) (0.8%), oral warts (1.2%), ulcer not otherwise specified (1%), lymphadenopathy (0.8%), HIV-associated salivary gland disease (SGD) (0.8%), labial herpes (0.8%) and necrotizing stomatitis (0.4%) ( Table 1) .
Gender and age showed no statistical significance with regard to level of education, monthly familial income and socioeconomic status. However, monthly familial income lower than 2 MW was associated with a higher prevalence of PC (p = 0.024), while income higher than 10 MW was associated with a higher prevalence of SGD (p = 0.021). Level of education from 9 to 11 years of education showed a higher prevalence of OHL (p = 0.009).
Patients with low socioeconomic status were associated with a higher prevalence of PC (p = 0.033). On the other hand, high socioeconomic status was related to a higher prevalence of SGD (p = 0.013) (Graph 1).
Also, socioeconomic status showed a statistically significant association with CD4+ counts (p = 0.017). Low socioeconomic status was noted in 49.4% of patients with CD4+ counts below 199 cells/mm³. On the other hand, medium or high socioeconomic status had CD4+ counts higher than 200 cells/mm³ in 71.6% and 61.3% of the cases, re- 
Discussion
The Federal University of Rio de Janeiro (UFRJ) is an important referral center for the medical treatment of HIV-positive patients, including dental care, since 1988. Since then, although other centers have begun to attend HIV-positive patients, the UFRJ is still an important referral center of dental care for these patients. Noce 14 (2006) , using the same sample of this study, observed that individuals of higher socioeconomic status were more prevalent before 1996, i.e., before the introduction of highly active antiretroviral therapy (HAART). From 1997 to 2004, a higher prevalence of individuals with low socioeconomic status and 8 years or less of education was observed.
Therefore, in this study only data collected between 1997 and 2004 were used in order to reduce a possible bias between a higher socioeconomic status and oral lesions more prevalent before the introduction of HAART.
Arispe et al. 11 (2005) commented that the variable level of education is not applicable to children or young adults who have not completed their education, and is frequently overestimated in death certificates and have many different meanings across generations. The authors also noted that the variable income is frequently underreported and its significance varies over time.
In this study, this bias was reduced since the sample was collected from patients attended in a short period of time and no information was obtained from death certificates. Additionally, information regarding monthly familial income was only absent in 22 of the 254 medical records reviewed.
According to UNAIDS 7 (2006), more adult women than ever before are now living with HIV, with worldwide estimates of 17.7 million HIV-positive women in 2006. In this study, even though most patients were men, a high prevalence of HIV-positive women was observed, which may be attributed to this worldwide trend.
In Latin America, UNAIDS 7 also observed that HIV transmission is occurring in the context of factors common to most countries: widespread poverty and migration, insufficient information about epidemic trends outside major urban areas and rampant homophobia. This social pattern has also been observed in the United States, where the HIV/AIDS epidemic is concentrated in social groups that traditionally have limited access to prevention services, medical care and effective therapies. 9 In this study, 46.1% of the patients had 8 or less years of education, while 57.8% had monthly familial income lower than 2 MW. Therefore, 81.1% of the studied population was classified as having a low or medium socioeconomic status, which is in accordance with this social pattern of the HIV/ AIDS epidemic.
Also, in this study, statistically significant associations were noted between a higher prevalence of PC and a lower monthly familial income, as well as for a higher prevalence of OHL and a lower level of education. Both these lesions are highly associated with HIV/AIDS infection and may be considered as clinical markers of immune suppression. 15 An association was observed between monthly familial income higher than 10 MW and a higher prevalence of SGD. This disease is part of the Diffuse Infiltrative Lymphocytosis Syndrome and indicates a better prognosis for the patient. 16 Ramírez-Amador et al. 17 (2006) , in Mexico City, concluded that patients from a public clinic presented a higher prevalence of OHL, KS and PD in comparison with patients attended in a private clinic. The authors also emphasized that this finding was not related to viral load, CD4+ counts or duration of antiretroviral therapy.
In the present study, no association was observed with regard to KS or PD. This result might be due to a reduction in the prevalence of oral lesions following the introduction of HAART. 15, 16, [18] [19] [20] The data used was collected from patients attended between 1997 and 2004, and since 1996 there is free distribution of antiretroviral drugs to Brazilians infected with the HIV virus.
With regard to CD4+ counts, an association was noted between a low socioeconomic status and CD4+ counts below 199 cells/mm³. In Brazil, since 1996 there is free distribution of antiretroviral therapy to the Brazilian population, regardless of socioeconomic status. However, a difference in the perception of information related to personal health might explain this result.
Indeed, Biazevic et al. 12 (2004) observed an association between socioeconomic status and perceived oral health among the elderly population in Santa Catarina. The authors suggested that people with higher consumption standards tend to be more critical about the perception of their oral health.
Grando et al. 5 (2003) and Challacombe et al. 6 (2002) observed that improved socioeconomic status, as well as adequate medical care and education, exert an important influence on the prevalence of oral lesions. In Latin America, UNAIDS 7 also commented that the HIV/AIDS epidemic is spreading in accordance with the social context of this geographic region.
Tassinari et al. 21 (2007), in Rio de Janeiro, observed that individuals with a lower level of education and lower income had a more deficient oral care. The authors attributed this result to a more difficult access to information and health care.
Salazar et al. 22 (2006) , in a study performed in Peru, also emphasized the influence of socioeconomic status on the health care of an individual. The authors observed that low-income and homosexual patients present a feeling of invulnerability towards the HIV/AIDS epidemic, even though these same individuals were often submissive to their sex partners and made very infrequent use of condoms.
Conclusions
In conclusion, this study observed an association between lower socioeconomic status, higher degree of immune suppression and higher prevalence of oral lesions. In Brazil, even though there is free distribution of antiretroviral therapy, the individual attitude towards the HIV/AIDS epidemic and personal care, as well as the perception of oral health related information and access to health care services, may vary according to the socioeconomic status. However, further studies are needed in order to assess the role of these variables in the prevalence of oral manifestations of HIV/AIDS in Rio de Janeiro, RJ, Brazil.
